Insulin-induced mTOR activity exhibits anti-hepatitis C virus activity.
The mammalian target of rapamycin (mTOR) is one of the influential molecules for the anti-hepatitis C virus (HCV) action of interferon (IFN). IFN-induced mTOR activity, independent of phosphatidylinositol-3-kinase (PI3K) and Akt, is a critical factor for anti-HCV activity. mTOR activity is involved in signal transducers and activators of transcription (STAT)-1 phosphorylation and nuclear localization, and then double-stranded RNA-dependent protein kinase (PKR) is expressed in hepatocytes. Insulin (INS) is a major cytokine for metabolism and regulates the PI3K-Akt-mTOR signaling pathway in hepatocytes. Changes in mTOR activity have been reported in chronic HCV-infected patients with excess nutrition and INS resistance. Therefore, this experiment investigated whether INS increases anti-HCV activity via mTOR activity. This study used a genome-length HCV RNA (strain O of genotype 1b) replicon reporter system (OR6), derived from HuH7 cells. OR6 cells were pre-treated with rapamycin or LY294002 or siRNA, and the cells were treated with INS (0-300 nmol/l) or IFN (0-50 IU/ml) for 30 min to 48 h. The cells were lysed and analyses were carried out using the Renilla luciferase assay, western blotting or ELISA. INS induced the anti-HCV effects via mTOR activity, independently of STAT-1 tyrosine phosphorylation, in a dose- and time-dependent manner. INS-induced mTOR activation was found to be PI3K-Akt-dependent in OR6 cells. The combination of IFN and INS had an additive anti-HCV effect. The INS-induced mTOR activity was identified to be an anti-HCV signal independent of the STAT pathway in this study. mTOR activity may be associated with the HCV life cycle. Future studies should, therefore, attempt to identify new agents that activate mTOR to promote anti-HCV activity.